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CocTaBHble TUMNbI Posigres

CoCTaBHOM TUII

Habop MMeHOBaHHBIX aTpUOyTOB (T10/1eiA)
TO K€, UTO Tab/IMuHast CTPOKa, HO Oe3 orpaHUYeHUH 1[eI0CTHOCTH

Co3nanue

SIBHOE OOBbSB/IEHUE HOBOI'O TUIIA
HEesIBHO MPY CO3J[aHUH TaOJTULIbI
Heomnpe/e/IeHHbIM COCTaBHOM T record

Ncnonb3oBanue

anI/I6YTbI KdK CKaJIApHbI€ 3HAY€HUA

orepaLyy CO 3Ha4eHUsIMU COCTaBHOIO TUIIA: CPaBHeHUe, ITIpOBepKa
Ha NULL, ncniosib30BaHMe € mog3anpocamu

CocTaBHOW TN — 3TO Habop aTpUbyTOB, KaXXAbI N3 KOTOPbLIX MMEET CBOE
nMs 1 cBol TuUN. CocTaBHOM TUM MOXHO paccMaTtpuBaTh Kak TabnnyHyto
CTPOKY. UacTo OH Ha3blBaeTCs «3anucbo» (a B CU-NoA0GHLIX A3blKax Takou
TUN Ha3bIBAETCS «CTPYKTYPOI»).

https://postgrespro.ru/docs/postgresql/16/rowtypes

CocTtaBHOM TUMN — 0O6BEKT 6a3sbl AaHHbIX, €r0 06bABNEHNE perncTpupyer
HOBbI TUN B CUCTEMHOM KaTtasiore, noc/sie Yero OH CTaHOBUTCS
NOMHOLUEHHBbIM TUNom SQL. Mpu co3gaHnn Tabnvubl asToMaTUYeCKn
co3aeTcs U OAHOVMEHHbI COCTaBHOW TUM, NPeACTaBASOLINA CTPOKY 3TOM
Tabnvubl. BaxxHoe oTinmyme cocTouT B TOM, YTO B COCTABHOM TUMNE HET
OrpaHMYeHni LeNoCTHOCTMN.

https://postgrespro.ru/docs/postgresql/16/sql-createtype

ATpnBYTbI COCTABHOIO TUMa MOryT UCNOJIb30BaTbCA Kak OTAesbHbIe
3HayeHus (xoTa atpubyT, B CBOKO o4epeb, TOXe MOXET MMETb COCTaBHOM
™n).

CocTaBHOM TUM MOXHO MCNOMb30BaTb Kak /1toboin gpyroi Tun SQL,
Hanpumep, co3gasBaTb CTOM6UbI TAGNML, 3TOr0 TUNAa U T. N. 3Ha4YeHns
COCTaBHOrO TUMNa MOXHO CpaBHMBaTb MeXAay Co60i, NPOBEPSATH

Ha HeonpepgeneHHocTb (NULL), ncnonb3osartb C nogsanpocamm B Takux
KOHCTpYKUMAX, kak IN, ANY/SOME, ALL.

https://postgrespro.ru/docs/postgresgl/16/functions-comparisons
https://postgrespro.ru/docs/postgresgl/16/functions-subquery
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SIBHOE 00'bsSIBJIEHHE COCTAaBHOT'O THIIA

IlepBHIi CII0CO6 BBECTH COCTABHO THII — SIBHBIM 06Pa30M 0GBSIBUTH €I0:

=> CREATE TYPE currency AS (
amount numeric,
code text

);

CREATE TYPE

=> \dT

List of data types
Schema | Name | Description
________ e
public | currency |
(1 row)

TaxoM THII MOYKHO HCII0JIH30BaTh TOYHO TaK jKe, KakK Jir060 apyroi tuml SQL. HarmpuMep, MBI MoKeM CO37aTh TabJIHITYy CO
CTOJIGI]aMM TaKOI0 THUIIa:

=> CREATE TABLE transactions(

account_id integer,

debit currency,

credit currency,

date_entered date DEFAULT current_date
)i

CREATE TABLE

Hy>KHO JIX TaK /ieJIaTh — BOIIPOC CJIO’KHBIN, YHUBEPCAJIbHBIX PELeNITOB TYT He CYIL[eCTBYeT. B KaKHUX-TO C/Iydasx 3TO MOXKeT ObITh
T10JIe3HO; B KAKMX-TO y/j06Hee IeHCTBOBATh B Pe/IAIIMOHHBIX paMKaX: BBIJIEJINTh CYIITHOCTE, IIPeJCTaB/IsseMyI0 TUIIOM, B
OTZeJIbHYIO TabJIMITY M CChLIaThCs Ha Hee. ITO I03BOJIMTh M36eKaTh U3OBITOYHOCTH JaHHBIX (HOpMaJIM3allysl) U YIIPOCTUTh
HHJIeKCHPOBaHHe (B C/Iydae COCTaBHOTIO THIIA CKOPee BCero IoTpebyeTcs MH/EKC 110 BBIPaKeHHUIO).

B miesioM PostgreSQL o6s1afjaeT Z0CTaTOYHO 60JIBIITNM KOJIHMYECTBOM BCTPOEHHBIX TUIIOB JaHHBIX, TaK UTO, BEPOSITHO,
He06XO/JUMOCTB B CO3ZJaHHH COOCTBEHHOTO THIIa 6yleT BOSHUKATh He YacTo, eCIA He CKa3aTh PeJIKO.

KOHCTpYPIpOBaHPIe 3HAYEHHUI COCTaBHBIX THIIOB

3HayeHHUsI COCTaBHOTO THIIA MOKHO GOPMHUPOBATE B BH/IEe CTPOKH, BHYTPU KOTOPOH B CKOOKAX IIepeyurCcIeHbl 3HAUeHUS.
Ob6paTuTe BHUMaHUe, UTO CTPOKOBBIE 3HAaUEHUS 3aKII0UaeTCs B [BOMHbIE KaBBIUKU:
=> INSERT INTO transactions VALUES (1, NULL, '(100.00,"RUB")');
INSERT 0 1

Jpyroi crioco6 — KOHCTPYKTOp ROW:

=> INSERT INTO transactions VALUES (2, ROW(80.00,'RUB'), NULL);
INSERT 0 1

Ecii cocTaBHOM THII COZEPIKUT GoJIee 0JHOTO I10JIsI, TO ¢ZI0BO ROW MOXKHO OITyCTUTD:
=> INSERT INTO transactions VALUES (3, (20.00,'RUB'), NULL);

INSERT 0 1

=> SELECT * FROM transactions;

account_id | debit | credit | date entered
------------ B L e
1| | (100.00,RUB) | 2025-06-24
2 | (80.00,RUB) | | 2025-06-24
3 | (20.00,RUB) | | 2025-06-24

ATPHGYTBI COCTaBHOTIO THIIA KaK OT/JE/IbHbIC SHAYECHUA

OGpaleHue K 0T/[eJIbHOMY aTPUGYTY COCTaBHOTO THUIIA — II0 CYTH TO JKe, YTO U 0GPAIeHHI0 K CTOJIOITY TaGIHIThI, Beb CTPOKa
TaGJIUIIBI — 3TO U €CTh COCTABHOM THIL:



=> SELECT t.account_id FROM transactions t;

account id
1
2
3
(3 rows)

Kax npaBuio, Tpe6yeTcs: 6paTh COCTaBHOe 3HaUeHHeE B CKOOKHY, HAIIpUMep, YT0ObI OTJINYATh aTPpHUOYT 3aIIHCH OT CTOJIOIA
TabJIUITBL:

=> SELECT (t.debit).amount, (t.credit).amount FROM transactions t;

amount | amount

| 100.00
80.00 |
20.00 |
(3 rows)

W B cry4dae, KOrzia UCII0JIb3YeTCs BEIpakKeHUe:
=> SELECT ((10.00,'RUB')::currency).amount;

amount

CocTaBHOe 3HaUeHHe He 00513aTeILHO CBI3aHO C KAKUM-TO KOHKPETHEIM THUIIOM, OHO MO>KeT GBITH HEeOIIpe/IeIEHHOM 3aIIHChI0
TIceB0THIIA record:

=> SELECT (10.00,'RUB')::record;

(10.00,RUB)
(1 row)

Ho nosryumTest 1u 06paTUTHCS K aTPUOYTy TaKOM 3aIIKCHU?
=> SELECT ((10.00,'RUB')::record).amount;

ERROR: could not identify column "amount" in record data type
LINE 1: SELECT ((10.00, 'RUB')::record).amount;

Her, IIOCKOJIBKY anI/IGYTLI TaKOTo THIIa 6e3bIMSHHBIE.

HesBHBIN COCTAaBHOM THII JI/Is1 TAOJIHIT

Bosiee yacToe Ha IIPaKTHKE IIPUMeHeHHe COCTAaBHBIX THIIOB — YIIPOIeHHe Pa6oThl QYHKIIHIA ¢ TaGIHUIIaMI.
IIpH CO3JaHUH TaOJIUITHI HESIBHO CO3IAeTCsI M OJHOMMEHHBIH COCTaBHOH Tull. Harpumep, MecTa B KHHOTeaTpe:

=> CREATE TABLE seats(
line text,
number integer

)i

CREATE TABLE

=> INSERT INTO seats VALUES
(*A*, 42), ('B*, 1), ('C', 27);

INSERT 0 3
Komanpa \dT «1ipstueT» TaKue HesIBHBIE THIIBI, HO IIPU YKeJIaHUH X MOYKHO YBU/IeTh HeIIOCpeZCTBEHHO B TabJIuIle pg_type:
=> SELECT typtype FROM pg_type WHERE typname = 'seats’;

typtype

® C— composite, TO eCTb COCTaBHOM THII.



()HepaHﬂI[HaﬂZHHHHEHHKNHICOCTaBHBD(THHOB

3HayeHUs COCTaBHBIX TUIIOB MOXKHO CpaBHUBATh MEXIY co60it. ITo IIPOUCXOAUT II03JIEMEHTHO (HpI/IMepHO TakK ’Ke, KaK CTPOKH
CPaBHUBAKTCA IIOCMMBOJIBHO):

=> SELECT * FROM seats s WHERE s < ('B',52)::seats;

______ e
A | 42
B | 1
(2 rows)

OCTOPO’KHO: CYIIeCTBYeT MHOI'O TOHKOCTEH, CBSI3aHHBIX C Heollpe/ie/IeHHBIMY 3HaUeHUSIMU BHYTPH 3aIlHCcel.
Taxoke paboTaeT IIpoBepka Ha HeollpeZieeHHOCTS IS [NOT] NULL u cpaBHeHue IS [NOT] DISTINCT FROM.
CocTaBHBIe THITHI MOKHO HCII0JIH30BaTh C II0/[3alIpOCaMH, UTO ObIBaeT 0UeHb YA06HO.

JlobaBuM TabIUITy ¢ 6HIeTaMuU:

=> CREATE TABLE tickets(
line text,
number integer,
movie_start date

)i
CREATE TABLE

=> INSERT INTO tickets VALUES
('A', 42, current_date),
('B', 1, current_date+l);

INSERT 0 2
Teneps, HalIpEMeP, MOYKHO HaIIKCaTh TaKOM 3aIIpOC /ISt IIOMCKa MecT B 61jleTaX Ha Cero/lHAIIHMMI CeaHC:

=> SELECT * FROM seats WHERE (line, number) IN (
SELECT line, number FROM tickets WHERE movie_start = current_date

A | 42
(1 row)

be3 BO3MOKHOCTH UCII0JIL30BaTh I1043aIIpoc IIpUNIIOCh OBI IBHO COeTUHATH TaﬁJII/II_U)I.
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[MlapameTpbl nognporpamMmm Pos{gres

[ToanporpamMmma MoXKeT NPUHUMATh MlapamMeTPbl COCTABHOTO
TUIA

Criocob peanu3aliyiy BEIUUC/ISIEMBbIX TT0J1ei

B3arMo3aMeHsieMocThb table.column u column(table)

Ilpyrue criocobbl

MpeACTaB/IeHuUs
ctonbiel GENERATED ALWAY'S

PasymeeTcs, nognporpammbl MOryT NpUHMMaTh NapaMeTpbl COCTaBHbIX
TUMOB.

NHTepecHO, 4To An1s A0CTyna K cTon6uy Tabnunubl MOXHO UCMONb30BaTb

HE TONbKO NPUBbIYHYI0 DOPMY «TabnunLa.cTonbel», Ho 1 PYHKLUMOHANbHYHO:
«cToNn6eu(Tabnmua)». 3To NO3BOJISET CO3aBaThb BblUNCSIEMbIE NONS,
onpenensis pyHKUU0, NPUHMMALOLLYH0 Ha BXO[, COCTABHOW Tu1M.

https://postgrespro.ru/docs/postgresgl/16/xfunc-sql

DTO HECKOJIbKO Kypbe3HbIii CNoco6, NOCKO/IbKY TOrO Xe pesyfibrarta MOXHO
[06UTbLCA 6onee ABHO C NomMoLLbio npeactasneHns. CtaHaapt SQL Takxke
npenycmatpusaet reHepupyemble (GENERATED ALWAYS) cTonbubl, XoTA
B PostgreSQL 3Ta BO3MOXHOCTb MOKa peasin3oBaHa He B COOTBETCTBUMU

CO CTaHA4apTOM — CTO/16Lbl HE BbIYNCIAOTCA Ha JIETY, a COXPaHSATCA

B Tabnuue.

https://postgrespro.ru/docs/postgresal/16/ddl-generated-columns
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IIapaMeTpsI COCTAaBHOI'O THIIA

OHpeﬂeJII/IM (l)yHKI_II/I}O, IIPUHUMAIONTYI0 3SHaYeHNe COCTaBHOTO THIIA ¥ BO3BPAIaIoOIyI0 TEeKCTOBBIN HOMeEp MecTa.

=> CREATE FUNCTION seat_no(seat seats) RETURNS text
IMMUTABLE LANGUAGE sql
RETURN seat.line || seat.number;

CREATE FUNCTION

Ob6paTuTe BHUMaHHUe, UTO B 06II[eM CcJIydae KOHKaTeHaI[ds UMeeT KaTerOpHI0 U3MeHUMBOCTH stable, a He immutable, IT0OCKOJIBKY
IUIs HEKOTOPBIX THUIIOB JAHHBIX IIPUBe/leHHe K CTPOKe MOJKeT /laBaTh pPasHble pe3y/IbTaThl B 3aBUCHMOCTH OT HaCTPOeK.

=> SELECT seat_no(ROW('A',42));

seat_no

Yro yH06H0, TaKOM GYHKITUH MO>KHO IIepe/laBaTh HEIIOCPeSCTBEHHO CTPOKY TaG IUITbL:

=> SELECT s.line, s.number, seat_no(s.*) FROM seats s;

______ B L Ty
A | 42 | A42

B | 1| Bl

C | 27 | C27

(3 rows)

MO>KHO 060HUTHCH U 6€3 «3Be3T0UKI»:
=> SELECT s.line, s.number, seat _no(s) FROM seats s;

line | number | seat_no

...... e
A | 42 | A42

B | 1] B1

C | 27 | C27

(3 rows)

CHHTaKCHCOM [I0IIycKaeTcs obpaleHre K QYHKITUU KakK K CTOJIOITy TabIHITbl (1 Ha060pOT, K CTOJIGITY Kak K QYHKITUN):

=> SELECT s.line, number(s), s.seat_no FROM seats s;

______ Y
A | 42 | A42

B | 1] B1

C | 27 | C27

(3 rows)

TaxuM 06pa3oM MOKHO HCII0JIb30BaTh QYHKIIMHM KaK BEIUHC/IIeMbIe «Ha JIeTy» CTOJIOIIBI Ta6JIHII,

Y0, eCc/IH 1 B TaGJIHIIEe OKa>KeTCsI CTOJIGE] ¢ TeM >Ke IMeHeM? PaHbIIle B JIF060M CiIydae IpeIIouTeHHe 0TAABAIOCh CTOJIGIY, a
Ha4YMHasl C BePCHH 11 BEIGOP 3aBUCHUT OT CHHTAKCHYIECKOH GOPMEL.

PasyMeeTcs, TAKOTO ke 3pdpeKTa MOXKHO JOGHUTHCS, OIIpe/iesIUB IIPe/iCTaBIeHHe.

=> CREATE VIEW seats_v AS
SELECT s.line, s.number, seat_no(s) FROM seats s;

CREATE VIEW

=> SELECT line, number, seat_no FROM seats_v;

______ B L Ty
A | 42 | A42

B | 1| Bl

C | 27 | C27

(3 rows)



A HaumHas ¢ Bepcuu 12, PostgreSQL I103BOJIsIET IIPU CO3LaHUM TabJINI 06 bSIBUTE «HACTOSIIME» BEIUMC/IIeMble CTOI0IEL. [IpaBaa,
B OTJIMYHeE OT CTaHAapTa SQL, Takue CTOJIOIBI He BEIYUCIISIIOTCS Ha JIETY, a COXPaHSIOTCS B TabJIHIle:

=> CREATE TABLE seats2(
line text,
number integer,
seat_no text GENERATED ALWAYS AS (seat_no(ROW(line,number))) STORED

);
CREATE TABLE

=> \d seats2
Table "public.seats2"
Column | Type | Collation | Nullable | Default
--------- L T L T T T TTT
line | text | | |
number | integer | |
I

seat no | text | | generated always as (seat no(ROW(line,

number))) stored

=> INSERT INTO seats2 (line, number)
SELECT line, number FROM seats;

INSERT 0 3
=> SELECT * FROM seats2;

line | number | seat no

______ L S e
A | 42 | A42

B | 1| Bl

C | 27 | C27

(3 rows)

ECJIi MBI BITOCJIEICTBUY PELIWIH, YTO CJIeAYeT SBHO 3aaBaTh 3HAUeHHe I10JI51, TO HaM JIOCTaTOYHO YAJIUTh BhIpaKeHHe:
=> ALTER TABLE seats2 ALTER COLUMN seat_no DROP EXPRESSION;

ALTER TABLE

CyIIiecTBYIOIIHE JAHHBIE B CTOJIGIE OCTAIHCh, HO CTOJIOEI] Telleph He BEIUHUCIISIEMBIH, a «OOBIYHBIH»:

=> SELECT * FROM seats2;

line | number | seat no

______ Y
A | 42 | A42

B | 1| Bl

C | 27 | €27

(3 rows)
=> \d seats2

Table "public.seats2"

Column | Type | Collation | Nullable | Default
--------- B s e it s
line | text | | |

number | integer | |

| |

seat_no | text |
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«OOHOCTPOUHbIE» PYHKUMNKN  Posggres

Bo3BpailjatoT 3HaueHre COCTaBHOTO TUIIA
OOBIYHO BBHI3LIBAIOTCA B CITMCKe BBIOOPKHM 3arpoca

I1pu BeI30Be B npezyioykeHu FROM Bo3BparijaroT
OIHOCTPOYHYO Tabnuily

@YHKLWN MOTYT He TOJ/IbKO NPUHUMAaThL NapamMeTpbl COCTaBHOIO TMNa,
HO 1 BO3BpaLwaTb 3Ha4eHne CoOCTaBHOIO TuUra.

O6bIYHO JOYHKLMM BbI3bIBAKOTCS B CNUCKE BbIOOPKM 3anpoca (npeasioxeHne
SELECT).

Ho doyHKUMIO MOXHO Bbi3BaThb 1 B npeanoxeHmun FROM, kak 6yato tabnuuy
N3 O4HON CTPOKM.



DYHKIINH, BO3BPALIAIOIIHeE 0JHO 3HAUEHHE

HamnmuieM ¢yHKITHIO, KOHCTPYHPYIOIIYIO0 ¥ BO3BPAILAIOIYI0 Ta6IMYHYI0 CTPOKY 110 OT/{eIbHBIM KOMIIOHEHTaM.
Takyro QYHKITHI0 MOXKHO 00bsIBUTE Kak RETURNS seats:

=> CREATE FUNCTION seat(line text, number integer) RETURNS seats
IMMUTABLE LANGUAGE sql
RETURN ROW(line, number)::seats;

CREATE FUNCTION

=> SELECT seat('A', 42);

MBI IToJTy9aeM pesyJIbTaT COCTaBHOTO THUIIA. Ero MOYKHO «pa3BepHYThH» B OHOCTPOYHYIO TaGIUITY:
=> SELECT (seat('A', 42)).%*;
line | number
A | 42
(1 row)
VMeHa CTO0JIGII0B U UX THUIIHI II0JIyUeHHI 3/leCh U3 OITMCAHWS COCTaBHOTO THUIIA Seats.

Ho QyHKITHIO MOYKHO BBISBIBATE HE TOJIBKO B CIIMCKe BBIOOPKH 3aIIpoca MJIH B YCIOBUAX, KaK 9acThb BhIpakeHUs. K yHKIMH
MO>KHO 00paTUThHCA U B IIpeayiockeHHH FROM, Kak K TabJuIle:

=> SELECT * FROM seat('A', 42);

IIpH 3TOM MBI TOYKE II0JIyYaeM OJHOCTPOUHYIO TaOJIHILY.
KcTaTy, MOKHO JIM IO0GHEIM 06pa30M BEI3BaTh GYHKIIHIO, BO3BPAIIAIOIIYIO OT/e/IbHOE (CKaIIPHOE) 3HAUEHUe?

=> SELECT * FROM abs(-1.5);

Jlpyroif BapHaHT, KOTOPLIEH MBI yoKe BUETH B TeMe «SQL. @YHKIINM» — 06BIBUTH BHIXOIHbIE TIaPaMETPHL.

3a0/THO OTMETHUM, YTO B 3aIIpoce He 06s13aTeIbHO COOMpPaTh COCTaBHOM THII U3 OT/eIbHBIX IT0JIel — 3T0 6y/IeT IIpofiesIaHo
aBTOMAaTHYeCKH:

=> DROP FUNCTION seat(text, integer);
DROP FUNCTION

=> CREATE FUNCTION seat(line INOUT text, number INOUT integer)
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC SELECT line, number; END;

CREATE FUNCTION

=> SELECT seat('A', 42);



=> SELECT * FROM seat('A', 42);

ITosrlydaeM TOT Ke pe3yJIbTaT — HO MIMeHa U THUIIBI I10JIeli B JAaHHOM CJIy4ae IIoJIy4eHbl U3 BEIXOAHBIX ITapaMeTPoB QyHKIHMY, a
caM COCTaBHOM THII OCTaeTCsl aHOHUMHBIM.

U ellfe OZWH BapHaHT — 00BSIBUTH QYHKITHIO KaK BO3BPAIAIOINYI0 IICEBIOTHII record, KOTOPHIM 0603HAYAET COCTABHOM THII
«BOOOIIIE», 6€3 YTOUHEHUS €T0 CTPYKTYPBL

=> DROP FUNCTION seat(text, integer);
DROP FUNCTION

=> CREATE FUNCTION seat(line text, number integer) RETURNS record
IMMUTABLE LANGUAGE sql
RETURN (line, number);

CREATE FUNCTION

=> SELECT seat('A',42);

Ho BBI3BaTh TaKyI0 QYHKIIHIO B IIpefIoskeHUH FROM yrke He ITOJIYYHTCS, IIOCKOJIBKY BO3BpAaIllaeMbIi COCTABHOM THII He IIPOCTO
aHOHHMMHBIH, HO ¥ KOJIMYEeCTBO U THIIBI eTo II0JIeH 3apaHee (Ha 3Talle pastopa 3arpoca) Heu3BeCTHBL:

=> SELECT * FROM seat('A',42);

ERROR: a column definition list is required for functions returning "record"
LINE 1: SELECT * FROM seat('A',42);

B 3TOM ciry4ae IIpy BbI30Be QYHKITUU CTPYKTYPY COCTABHOTO THIIA IIPHU/IETCS YTOUHUTE — MBI SIBHO YKa3bIBaeM Ha3BaHUSI U TUIIBI
CTOJIOIIOB:

=> SELECT * FROM seat('A',42) AS (line text, number integer);

A | 42
(1 row)

IIpK HaIlMCaHUK GYHKITHEH JOIYCTHM JII060H U3 3THX TPeX BapHaHTOB, HO JIyUIlle cpas3y 0 yMaTh 06 UCIIOIb30BaHUM: OY/eT JIH
yA06eH aHOHUMHBIH THII M yTOUHEHHE CTPYKTYPHI THIIA IIPU BRI30BE.
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TabnnyHble PyHKUNY Pos{gres

O6mwsiBasitoTcst Kak RETURNS SETOF wi RETURNS TABLE
MoryT Bo3Bpalljatb HeCKOJIBKO CTPOK
OOBIUHO BBI3BIBAIOTCS B TpeyioykeHu FROM

MO>KHO HCII0/1b30BaTh KaK IrpeacTraBj/ieHHe C IIapaMeTpaMu1

ocobeHHO y106HO B COYeTaHUH C T0/ICTAaHOBKOM Tesia ()YHKL[UU B 3alpOC

Mbl 3HaeM, 4To K PYHKLMAM MOXHO obpallarbca B npeasioxkeHnn FROM,
OLHaKO [0 CUX Nop pesysibTatoM Oblia ogHa cTpoka. KOHeUYHo, nHTepecHee
6b1/10 6bl UMETb PYHKLMN, BO3BpaLLatoLLme MHOXECTBO CTPOK (TabnnyHble
dYHKUUKN) — 1 UX [EeNCTBUTENIbHO MOXHO OnpeaensTb.

TabnuyHble yHKUNN eCTECTBEHHO BbI3blBaTb B NpeanoxeHnm FROM

N MOXHO paccMarpuBaTb UX Kak CBOeobpasHoe npeacras/ieHue.
(PopmasibHO PostgreSQL No3BOMISAET BbI3BaTb TaKyt (PYHKLMIO U B CNUCKe
BbIGOPKM, HO Tak /lydlle He aenarthb.)

Kak 1 ¢ 06bIYHbIMU PYHKUUSIMU, B psfe C/lyYaeB NIaHNPOBLUYK MOXET
noAcTaBUTb TENO (YHKLMM B OCHOBHOI 3anpoc. DTO NO3BO/ISET cO3AaBaTh
«MpeCcTaB/IeHNs C NapameTpaMmm» 6e3 HaknaAHbIX PacxXoaoB.

https://wiki.postgresgl.org/wiki/lnlining of SOL functions



https://wiki.postgresql.org/wiki/Inlining_of_SQL_functions

OyHKIMH, BO3BpAallal0le MHOXKECTBO CTPOK (TabmaHbIe QyHKITUHM)

Harmuiem ll)yHKI_II/I}O, KOTOpas BEpHET BCe MeCTa B IIPAMOYTO/JILHOM 3aJ/ie 3aJaHHOI'0 pasMepa.

=> CREATE FUNCTION rect_hall(max_line integer, max_number integer)
RETURNS SETOF seats
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC
SELECT chr(line+64), number
FROM generate_series(1l,max_line) AS line,
generate_series(1,max_number) AS number;
END;

CREATE FUNCTION

KurtoueBoe oTyimgue — c10B0 SETOF. B TakoM ciIy4ae GYHKITHS BO3BpAIaeT He IIePBYI0 CTPOKY IIOCIEHETr0 3aIIpoca, KaK 06BIYHO,
a BCe CTPOKM II0C/Ie/IHETo 3aIpoca.

=> SELECT * FROM rect_hall(max_line => 2, max_number => 3);

line | number

BMmecTo SETOF seats M0>KHO HUCIT0JIb30BaTh U SETOF record:
=> DROP FUNCTION rect_hall(integer, integer);
DROP FUNCTION

=> CREATE FUNCTION rect_hall(max_line integer, max_number integer)
RETURNS SETOF record
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC
SELECT chr(line+64), number
FROM generate_series(1,max_line) AS line,
generate_series(1,max_number) AS number;
END;

CREATE FUNCTION
Ho B 3TOM ciy4ae, KaK MBI BUJIEJIH, IIPX BBI30Be QYHKITUU IPUAETCS YTOUHSATH CTPYKTYPY COCTABHOTO THIIA:

=> SELECT * FROM rect_hall(max_line => 2, max_number => 3)
AS (a_line text, a_number integer);

a line | a number

rows)

A MO>XHO 00'BSIBUTH QYHKIIHIO C BEIXOAHBIMU ITapaMeTpaMu. Ho SETOF record Bce paBHO IIPH/IeTCS HAaIIKCaTh, YTOORI II0Ka3aTh,
4T0 QYHKIMS BO3BPAIaeT He OJHY CTPOKY, 8 MHO>KeCTBO:

=> DROP FUNCTION rect_hall(integer, integer);

DROP FUNCTION



=> CREATE FUNCTION rect_hall(
max_line integer, max_number integer,
OUT p_line text, OUT p_number integer
)
RETURNS SETOF record
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC
SELECT chr(line+64), number
FROM generate_series(1,max_line) AS line,
generate_series(1,max_number) AS number;
END;

CREATE FUNCTION

=> SELECT * FROM rect_hall(max_line => 2, max_number => 3);

p _line | p_number
________ Fomm e
A | 1
A | 2
A | 3
B | 1
B | 2
B | 3
(6 rows)

EIrie oiviH paBHO3HAYHBIN (U K TOMY >Ke OIIMCaHHBIN B cTaHAapTe SQL) cr1ocob 06bIBUTH TabINMYHYI0 QYHKIIHI0O — yKa3aTh CJI0BO
TABLE:

=> DROP FUNCTION rect_hall(integer, integer);
DROP FUNCTION

=> CREATE FUNCTION rect_hall(max_line integer, max_number integer)
RETURNS TABLE(t_line text, t_number integer)
LANGUAGE sql
BEGIN ATOMIC
SELECT chr(line+64), number
FROM generate_series(1,max_line) AS line,
generate_series(1,max_number) AS number;
END;

CREATE FUNCTION
=> SELECT * FROM rect_hall(max_line => 2, max_number => 3);

t_line | t_number

VHorza B 3arpocax GhIBaeT I10JIE3HO IIPOHYMEPOBATh CTPOKHU B TOM IIOPSIIKE, B KOTOPOM OHH ITOJIyU€HBI OT QYHKITUM. JIJIST 9TOTO
€CTb CITeITUaIbHAs KOHCTPYKIIHS:

=> SELECT *
FROM rect_hall(max_line => 2, max_number => 3) WITH ORDINALITY;

t line | t_number | ordinality

rows)

IIpu ucrob30BaHUM QYHKIINH B IIpejioskeHUH FROM, Ilepef; Helt HesIBHO ITo/fpasyMeBaeTcs KatodeBoe c10Bo LATERAL, uTo
1103BOJIgeT GQYHKIMU 06paIaThCs K CTOJI6IIaM TabJIMIL, CTOSAIIMX B 3alIpoce cJIeBa OT Hee. THOI/ia 3TO II03BOJISIET YIIPOCTUTE
$OopMyIMPOBKY 3aIIPOCOB.

Hampumep, HarumeM ¢ yHKIHIO, KOHCTPYHUPYIOLIYIO 3aJ1 Hallofo6ue aMpuTeaTpa, B KOTOPOM JabHUE PSAbI UMEIOT GOJIbIle
MeCT, YeM GIIPDKHIEE:



=> CREATE FUNCTION amphitheatre(max_line integer)
RETURNS TABLE(t_line text, t_number integer)
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC

SELECT chr(line + 64), number

FROM generate_series(1l,max_line) AS line, -- <--+
generate_series(1l, --
line ------ecmmmicmeeeaaaas +
) AS number;

END;
CREATE FUNCTION
=> SELECT * FROM amphitheatre(3);

t line | t_number

WNRNR R

WHTepecHO, UYTo K QYHKITUH, BO3Bpalllaiollleii MHO>KeCTBO CTPOK, MO>KHO 06paTUTHCS U B CITMCKe BHIOOPKHU 3aIIpoca:
=> SELECT rect_hall(3,4);

rect hall

(12 rows)

B HEKOTOPBIX C/Iy4asix 3TO CMOTPUTCS JIOTHYHO, HO HHOTAA pe3yIbTaT MOKeT YAUBUTE. HallprMep, CKOJIBKO CTPOK BepHET TaKOM
3ampoc?

=> SELECT rect_hall(2,3), rect_hall(2,2);

rect hall | rect hall

___________ Fomm - -
(A, 1) | (A1)
(A,2) | (A,2)
(A,3) | (B,1)
(B,1) | (B,2)
(B,2) |
(B,3) |

(6 rows)

ITosryyaeTcst 6 CTPOK, a B Bepcusx /10 10 mmosrydasock HauMeHbIIee 061jee KpaTHOE YHCIa CTPOK, BO3BPAIlleHHBIX KarkKIoH
dyuKnmed (12 B aHHOM CiIydae).

Emre XYyoKe, 4TO 3aIIpoC MOKeT BepHYTH MeHbIIIe CTPOK, YeM 0’KU/1aJI0Ch, €CJIN (byHKHI/IH He BEpHEeT HU O,E[HOfI CTPOKH IIPU KaKOM-
TO SHAaYEHUU ITapaMeTpOB.

HOSTOMY TaKoM c1r10co6 BHI30BA HE CTOUT UCII0JIH30BaTh.

DYHKITUH KaK IPeJCTaBJIeHHsI C HapaMeTpaMHu

Kax MBI Bufie i, QYHKITHI0 MOYKHO HCII0JIB30BaTh BO dpase FROM Kak TaGJIHIly HIIH IIpe/icTaBIeHKe. Ho TP 3TOM MBI
IOIIOTHUTEIHLHO II0JIyYaeM BO3MOXKHOCTE HCII0/IB30BAaTh IIapaMeTphL, UTO B Psifie CIyuaeB GBIBAeT YA0GHO.

EfMHCTBeHHAs CJIOXKHOCTD € TAKUM II0/IX0/I0M COCTOUT B TOM, UTO IIpX o6paleHuH K yHKImH (Function Scan) 3arrpocsl U3 Hee
CHayYaJsIa BBIITOIHSIOTCS IIOJTHOCTRIO, H TOJIBKO 3aT€M K Pe3yJsIbTaTy IIPUMEeHSIOTCS IOIIOJTHUTE/IbHbIE YCJIOBHS M3 3aIIpoca.



=> EXPLAIN (costs off)
SELECT * FROM rect_hall(3,4) WHERE t_line = 'A';

QUERY PLAN

Function Scan on rect hall
Filter: (t _line = 'A'::text)
(2 rows)

Ecy 661 QYHKITHS cofieprKasia CJI0>KHBIM, JOJITHUY 3aIIpOC, 3TO MOTJIO OBI CTaTh IIP06JIeMOI.

B HEKOTOPBIX CIIYYasiX TeI0 GYHKITUN MOKET II0/ICTABISITHCS B BRI3BIBAIONTU 3aIIpoC. JIIsT TaGIMYHBIX QYHKITHI OrpaHUYeHUs
60J1e€ MSTKHE:

$YHKIIMS HaIlKCcaHa Ha s13bIKe SQL;

GYHKIUSA camMa He [JoJDKHA 6bITh U3MeHunBOoM (VOLATILE) U He 0JDKHA COflepsKaTh BEI30BOB TaKUX QYHKITUM;
OYHKITUS He T0JDKHA 6BITH cTporoit (STRICT);

TeJIO OJDKHO CoJleprKaTh eJUHCTBeHHBIN ortepaTop SELECT (HO OH MOYKeT OBITH CI0’KHBIM);

U psAJ, APYTHUX OTPaHUYEeHU.

B Haem Cjyd4ae [1eJi0 B TOM, 4TO HOCJIeﬂHHfI pas3 MBI 00BIBUIN (I)y'HKU,'I/IIO KaK U3SMEHYHNBYIO, HE YKa3aB KaTeroOpuio
H3MEHYHUBOCTH IBHO.

=> ALTER FUNCTION rect_hall(integer, integer) IMMUTABLE;
ALTER FUNCTION

=> EXPLAIN (costs off)
SELECT * FROM rect_hall(3,4) WHERE t_line = 'A';

QUERY PLAN
Nested Loop
-> Function Scan on generate series line
Filter: (chr((line + 64)) = 'A'::text)
-> Function Scan on generate series number
(4 rows)

Temnepb HeT BbI30Ba QYHKIIUH KaK TaKOBOTO, a YCIOBHE II0/ICTABJIEHO BHYTPh 3aIIpoca, YTo 6osiee 3G PpeKTUBHO.



of] PROFESSIONAL

Toru Posygres

CocTaBHOM TUN 00BeAVHSIET 3HAUEHUSI APYTUX TUTIOB
Yrporrjaet u oboramaet paboTy dhyHKIHI ¢ TabaUamMu

ITo3BosnsieT CO31aBdThb BbIUMC/IMMbIE I10/14
U 11peACTaB/IeHUs C ITapdMeTpdMHr

@DYHKI[MA MOT'YT BO3BpaljaTb MHOKeCTBO CTPOK
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of] PROFESSIONAL

Mpaktuka L Posigras

1. Cospgatite dyHkiuo onhand_qty /s rojcueTa UMeIOLUXCS
B Ha/IMUWK KHUT. @YHKIUS IPUHUMAaeT rmapaMeTp COCTaBHOTO
tura books 1 Bo3Bpailjaer 1jeyioe 4ncIIo.

Vcnonb3yiTe 3Ty (yHKLUIO B [Ipe/icTaBieHnu catalog v
B KaueCTBe «BbIUMCJISIEMOTO TIOISI».

[TpoBepkTe, UTO MPUIO)KEeHHE 0TOOPa)kKaeT KOJTMUeCTBO KHHUT.

2. Cospaiite TabnuunHyto QyHKIMIO get_catalog AJist TOMCKa KHUT.
OyHKIMS TPUHUMaeT 3HaueHUs 1noJjieii hopMbl OUCKa
(«Ms aBTOpa», «Ha3BaHWe KHUTU», «eCTh Ha CK/IaZie»)
Y BO3BpalljaeT NMoJX0sll1e KHUTY B popmarte catalog v.

[TpoBepsTe, uTo B «Mara3uHe» Hauaa paboTaTb MOUCK U

[IPOCMOTP.
12
1.
FUNCTION onhand_qty(book books) RETURNS integer
2.

FUNCTION get_catalog(
author_name text, book_title text, in_stock boolean
)

RETURNS TABLE(
book_id integer, display_name text, onhand_qgty integer
)

[Mpn peleHnn XoTenockb bl BOCMNOb30BaTbCS YXXE rOTOBbIM
npencrasneHnem catalog_v, NpoCTO Ha/TI0XMB OrpaHUYeHNsA Ha CTPOKMW.

Ho B aTOM npeacTaBneHnun n HasBaHue KHUI, U aBTOPbl HAXOAATCA B O4HOM
nosie, K TOMy e B cokpatleHHoMm Buae. OuyeBMAHO, YTO Nouck aBTopa «Jles»
no nosnto «J1 .H. Tonctoin» He gacT pesynsraTa.

MOoXHO 6b1/10 6bI MOBTOPUTL B DYHKLUMKM get_catalog 3anpoc u3 catalog_v, HO
31O Ay6nunpoBaHue Koaa, YTo naoxo. NoatoMy paclunpeTe npeacras/ieHve
catalog_v, fo6aBvB B HEr0 AOMNOSTHUTE/IbHbIE NOJIA: 3aro/I0BOK KHUTU U
MOJIHbIA CMMCOK aBTOPOB.

MpoBepbTe, YTO KOPPEKTHO 06pabaThiBAOTCA NYCThie NO/MA HA DOPME.
Korpa knneHT BbI3biBaeT OyHKLMIO get_catalog, nepegaeT N OH B 3TOM
c/lyyae nycTble CTPOKU NN HeonpeaesieHHble 3HaYeHNs?



1. dyaxnusa onhand_qty

=> CREATE FUNCTION onhand_qty(book books) RETURNS integer
STABLE LANGUAGE sql
BEGIN ATOMIC
SELECT coalesce(sum(o.qty_change),0)::integer
FROM operations o
WHERE o.book_id = book.book_id;
END;

CREATE FUNCTION

=> CREATE OR REPLACE VIEW catalog_v AS

SELECT b.book_id,
book_name(b.book_id, b.title) AS display_name,
b.onhand_qty

FROM  books b

ORDER BY display_name;

CREATE VIEW

2. dyHknusa get_catalog

PacmupsieM catalog v 3ar0JI0BKOM KHUTH U IIOJTHBIM CIIMCKOM aBTOPOB (IIPHJIOKEHHE HTHOPHPYeT HeHU3BeCTHEIe eMy II0JIs).
DYHKITHS, BO3BPAIIAKOITAs IIOTHBIH CIIMCOK aBTOPOB:

=> CREATE FUNCTION authors(book books) RETURNS text
STABLE LANGUAGE sql
BEGIN ATOMIC
SELECT string_agg(
a.last_name ||
B N
a.first_name ||
coalesce(' ' || nullif(a.middle_name,''), ''),
ORDER BY ash.seq_num
)
FROM authors a
JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book.book_id;
END;

CREATE FUNCTION

Hcnosb3yeM 3Ty GYHKIIHIO B Ipe/iCTaBIeHHH catalog_v. Takoe IIpefiCTaBJIeHHe yrKe CYIIeCTBYET; MBI IIEPeCcO3aiM eT0 —
HU3MeHHUM IOPS/I0K CTOJIGII0B U 3aIIpoc:

=> DROP VIEW catalog_v;
DROP VIEW

=> CREATE VIEW catalog_v AS
SELECT b.book_id,
b.title,
b.onhand_qty,
book_name(b.book_id, b.title) AS display_name,
b.authors
FROM  books b
ORDER BY display_name;

CREATE VIEW

DYHKITUA get_catalog Tellepb UCIIOJIE3YEeT PacCIlIipeHHOoe IIpeCTaBJIeH1e:



=> CREATE FUNCTION get_catalog(
author_name text,
book_title text,
in_stock boolean
)
RETURNS TABLE(book_id integer, display_name text, onhand_qty integer)
STABLE LANGUAGE sql
BEGIN ATOMIC
SELECT cv.book_id,
cv.display_name,
cv.onhand_qty
FROM catalog_v cv

WHERE cv.title ILIKE '%'||coalesce(book_title,'')|]|'%
AND cv.authors ILIKE '%'||coalesce(author_name, "’
AND (in_stock AND cv.onhand_qty > 0 OR in_stock I
ORDER BY display_name;

END;

[l
)1
S NOT TRUE)

I
N

CREATE FUNCTION



of] PROFESSIONAL

[1pakTuka+ Posigres

1. HanummTe QyHKIHMIO, IEPEBOASLLYIO CTPOKY, COAEP Kalllyto
YKCJ/IO B I11eCTHA/ILIaTePUUHON CHCTeMe, B 0ObIYHOE Lie/ioe UKCIIO.
Harmpumep: convert('FF') - 255

2. [lobGaBbTe B (hyHKIMIO BTOPO Heobsi3aTeIbHbIN TapaMeTp —
OCHOBaHHe CUCTeMbl curcyieHus (1o ymoauaHuo — 16).
Hampumep: convert('e110',2) - 6

3. TabnuuHas GpyHKLMS generate_series He paboTaeT
CO CTPOKOBBIMU TUIaMU. [IpefjiokuTe CBOIO (QYHKI[HIO
[J/1s1 TeHepaLyy T0C/iej0BaTe/IbHOCTe CTPOK U3 3aIylaBHbIX
aHTTIMHCKUX OYKB.

13

1. Hanpumep:
convert('FF') - 255

[N pewenuns npurogatca: TabnnyHaa oyHkums regexp_split_to_table,
doyHKUUM upper u reverse, KOHCTpyKuna WITH ORDINALITY.

[pyroe peuwleHne BO3MOXXHO C NOMOLLLIO PEKYPCUMBHOIO 3anpoca.

ﬂpOBepI/ITb peain3aunio MOXXHO, NCNOb3yA WWeCTHaAuaTtepuyHbie
KOHCTaHTbI: SELECT X'FF'::integer;

2. Hanpuwmep:
convert('0110',2) - 6

3. CuuTanTte, UTO Ha BXO[, NOAAKTCA CTPOKN paBHOW ANUHLIL. Hanpumep:
generate_series('AA','ZZ") -
= IAAI
IABI
lAcl
IZYI
Izzl



1. dyHKOUA A1 HIeCTHAAaTEPUYHOM CHCTEMBI

=> CREATE DATABASE sql_row;

CREATE DATABASE

=> \c sql_row

You are now connected to database "sql row" as user "student".
CHavaJIa Jj1s1 y1o6CTBa OIIpeieTUM QYHKITHIO IJIs OTHOH ITHQpPEIL:

=> CREATE FUNCTION digit(d text) RETURNS integer
IMMUTABLE LANGUAGE sql
RETURN ascii(d) - CASE
WHEN d BETWEEN 'O' AND '9' THEN ascii('0')
ELSE ascii('A') - 10
END;

CREATE FUNCTION
Terepb OCHOBHASI QYHKIIHS:

=> CREATE FUNCTION convert(hex text) RETURNS integer
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC
WITH s(d,ord) AS (
SELECT *
FROM regexp_split_to_table(reverse(upper(hex)),'') WITH ORDINALITY

)
SELECT sum(digit(d) * 16~(ord-1))::integer FROM s;
END;

CREATE FUNCTION
=> SELECT convert('OFE'), convert('OFF'), convert('100');

convert | convert | convert

254 | 255 | 256
(1 row)

2. ®YHKITUA AJI51 JTI000# CHCTEMBI CUMCIEHHS

IIpenmosiaraeM, UTO OCHOBaHHE CHCTEMBI CUHUCIEHH OT 2 [0 36, TO eCTh YMCJIO 3allMChIBaeTcs udpamu ot 0 70 9, 6o 6ykBaMu
0T A 10 Z. B 3TOM CJIy4ae U3SMeHeHUsI MUHUMaJIbHEIE.

=> DROP FUNCTION convert(text);
DROP FUNCTION

=> CREATE FUNCTION convert(num text, radix integer DEFAULT 16) RETURNS integer
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC
WITH s(d,ord) AS (
SELECT *
FROM regexp_split_to_table(reverse(upper(num)),'') WITH ORDINALITY
)
SELECT sum(digit(d) * radix”~(ord-1))::integer FROM s;
END;

CREATE FUNCTION
=> SELECT convert('101100', 2), convert('2C'), convert('54', 8);

convert | convert | convert

3ameTuM, uTo B PostgreSQL HauyMHas ¢ BepCHUH 16 eCTh BO3SMOXKHOCTD 3aIIKCH I1eJI0YHCIeHHBIX KOHCTaHT He TOJIBKO B
JleCATHYHOM, HO M B JBOMYHOM, IIIeCTHA/I[aTepPUIHOM U BOCbMePHUYHOM BH/ie. Takas BOSMO’KHOCTB 3aKpeIlyleHa B COBpEMEHHOM
cragzgapTe SQL:

=> SELECT 0b1011060 AS bin, 0x2C AS hex, 0054 AS oct;



bin | hex | oct

44 | 44 | 44
(1 row)

3. ®yHKIUA generate_series I CTPOK

CHayvaJIa HaIlUIIIeM BCIIOMOTaTeIbHEIe QYHKIIHH, ITEPEBO/ISINHE CTPOKY B YHCIOBOE IIPeCTaBIeH e U 06paTHO.
IlepBasi OYeHb ITOX0’Ka Ha GYHKIIHIO U3 IIPEBIAYIIET0 3aTaHus:

=> CREATE FUNCTION text2num(s text) RETURNS integer
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC
WITH s(d,ord) AS (
SELECT *
FROM regexp_split_to_table(reverse(s),'') WITH ORDINALITY
)
SELECT sum( (ascii(d)-ascii('A')) * 26~(ord-1))::integer FROM s;
END;

CREATE FUNCTION
O6paTHY0 GYHKITHIO HAITHIIIEM C IIOMOIIBI0 PEKYPCHBHOTO 3aIIpoca:

=> CREATE FUNCTION num2text(n integer, digits integer) RETURNS text
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC
WITH RECURSIVE r(num,txt, level) AS (
SELECT n/26, chr( n%26 + ascii('A') )::text, 1
UNION ALL
SELECT r.num/26, chr( r.num%26 + ascii('A') ) || r.txt, r.level+l
FROM r
WHERE r.level < digits
)
SELECT r.txt FROM r WHERE r.level = digits;
END;

CREATE FUNCTION
=> SELECT num2text( text2num('ABC'), length('ABC') );

num2text

Tereps (l)yHKIJ;I/I}O generate_series JUIA CTPOK MO’KHO ITepernncaTh, UCII0Ib3Ys generate_series JJIs1 TeJIBIX YHCeJI.

=> CREATE FUNCTION generate_series(start text, stop text) RETURNS SETOF text
IMMUTABLE LANGUAGE sql
BEGIN ATOMIC
SELECT num2text( g.n, length(start)) FROM generate_series(text2num(start), text2num(stop)) g(n);
END;

CREATE FUNCTION
=> SELECT generate_series('AZ','BC');

generate series

BB
BC
(4 rows)

=> \c postgres
You are now connected to database "postgres" as user "student".
=> DROP DATABASE sql_row;

DROP DATABASE



